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Abstract. The consumption of foods contaminated with mycotoxins (particularly ochratoxin A) causes 
various hepatic and renal disorders, severe immunodeficiency, many other disorders and the presence of 
these mycotoxins or their metabolites in various fluids (such as serum, urine). In regard to the 
mycotoxicological analysis of ochratoxin A in urine we have established the specific work protocol and 
have used an ELISA Kit to determine ochratoxin A. The mycotoxicological analysis of ochratoxin A in 
urine have shown the presence of OTA in samples of urine with values between 51.88 ppt – 85.15 ppt 
(0.05 – 0.08 ppb). The values obtained in the sample analysis are relatively high, the case studies 
presented highlighting a correspondence between the disease’s specific at the investigated patients, the 
results of the biochemical and hematological analysis, the nutritional analysis and the presence of OTA in 
the biological liquid analysed.  
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INTRODUCTION    
 
Ochratoxin A (OTA) was first identified in 1965, as a metabolite of Aspergillus ochraceus 
(Van der Merwe et al., 1965) and Penicillium viridicatum species that contaminate cereal grains 
and their sub-products, vegetables, but also food products such as coffee, beer and wine. OTA is a 
compound relatively stable in heat, being destroyed only after prolonged autoclaving process. OTA 
is passively absorbed, in un-ionized form, at the digestive tube level, mainly at the level of the 
small intestine, at a pH of 7,04. After the OTA entering in the organism, the mycotoxin ties itself of 
the albumines at the plasma level and starts to metabolise relatively fast, depending on the animal 
species. From the organs, OTA has the highest affinity for the liver and the kidneys.  
From the total quantity of OTA eaten, approximately 70% of it is eliminated as OTA-α 
(9% in faeces and 61% in urine) compared to the undecayed OTA (1% in faeces and 3,8% in 
urine) (Diaz, 2005). An important aspect of OTA metabolization in the organism is represented 
by the renal reabsorption at the proximal tubes level (2/3), the distal tubes and the collector 
channel (1/3). This phenomena takes place because of the disturbance of pH homeostasis at 
cellular level of the nephrons’ walls, which affects the acido-basic trans-epithelial transport and 
determines urine acidification. The urine acidification favorises the OTA reabsorption leading to 
the accumulation of the mycotoxin in the organism through the lowering of the elimination rate 
(Gekle and Silbernagl, 1996; Zingerle et al., 1997).  
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MATERIALS AND METHODS    
 
In regard to the mycotoxicological analysis of ochratoxin A in urine we have established 
the specific work protocol and have used an ELISA Kit to determine ochratoxin A, 
RIDASCREEN OCHRATOXINA A 30/15, suplied by the DIAMEDIX SA Romania company. 
Sampling procedures: the urine sample has been analyzed after a short preparation consisting in 
adding 1 ml NaHCO3 0,13 M; we have taken into account 2 ml of analyzed sample. Regarding 
the determination of OTA in biological liquids (urine) there have been analyzed 33 samples (6 
standard samples), using the Dynex analyzer from the GRAL Medical Clinic in Bucharest.  
 
RESULTS AND DISCUSSIONS     
 
The case series. The mycotoxicological analysis done regarding the determination of 
OTA in urine have shown the presence of ochratoxin in urine samples with values between 51.88 
ppt – 85.15 ppt (0.05 – 0.08 ppb). The values obtained are relatively high, the maximum admited 
limit for OTA (2006/1881/EC) in cereals and their subproducts is of 3 – 5 µg/kg, in wine of 2 
µg/kg and in coffee of 5 µg/kg (ppb). In the case of the analysis done, the relatively high values 
obtained for OTA can be associated with the kidney affections of the investigated patients.  For 
the interpretation of the results the following have been done at the investigated patients: 
nutritional enquiry, ochratoxin A analysis in urine, biochemical and hematological analysis.  
 
Case I. (pacient no.27, dialysis, age 59 years old) 
The nutritional analysis has shown the daily consumption of a certain type of bread, of a 
mix of food spices, coffee and products of animal origin (meat, milk, cheese), the other food 
products being consumed weekly or rarely.  
The blood biochemical values presented modifications from the biological reference 
values for: serum urea (132,00 compared with 10,00-50,00 mg/dL), serum creatinine (9,58 
compared with 0,70-1,20 mg/dL), total iron (42,00 compared with 59,00-158,00 µg/dL), ASAT 
(2,30 compared with 10,00-37,00 UI/L), transferrin (199,50 compared with 200-360,00 mg/dL), 
ferritin (786,30 compared with 30,00-400,00 ng/mL). 
The hematological values presented modifications from the biological reference values 
for: lymphocytes LYM (18,70 compared with 20,00-45,00 %), eosinophil granulocytes EOS 
(6,16 compared with 0,00-5,00 %), red blood cells (RDW) (3,47 compared with 4,50-6,20 
10^6/uL), hemoglobin (11,00 compared with 12,30-17,00 g/dL), hematocrit (Hct) (32,50 
compared with 37,00-52,00 %).The imunological analysis has highlighted a value of the C-
reactive protein (CRP) of 10,30 mg/L comparatively with the biological reference value of 0,00-
5,00 mg/L. The mycotoxicological analysis has shown the presence of OTA in the blood serum 
analyzed in quantity of 63, 57 ppt. 
 
Case II. (pacient no.47, dialysis, age 67 years old and 11 months) 
The nutritional enquiry has shown the daily consumption of bread, meat and cheeses, the 
other food products being consumed rarely or never.  The blood biochemical values presented 
modifications from the biological reference values for: serum urea (162,00 compared with 10,00-
50,00 mg/dL), serum creatinine (10,49 compared with 0,70-1,20 mg/dL), transferrin (150,10 
compared with 200-360,00 mg/dL), ferritin (1205,00 compared with 30,00-400,00 ng/mL), 
gamma globulins (20,20 compared with 11,40-18,20%). 
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The hematological values presented modifications from the biological reference values 
for: red blood cells (RDW) (3,33 compared with 4,50-6,20 10^6/uL), hemoglobin (11,00 
compared with 12,30-17,00 g/dL), hematocrit (Hct) (32,20 compared with 37,00-52, platelet 
count (Plt) (94,40 compared with 150,00-450,00 1000/uL), mean platelet volume (MPV) (0,068 
compared with 0,10-0,30%). The imunological analysis has highlighted a value of the C-reactive 
protein (CRP) of 1,70 mg/L comparatively with the biological reference value of 0,00-5,00 mg/L. 
The mycotoxicological analysis has shown the presence of OTA in the blood serum 
analyzed in quantity of 51, 88 ppt. 
 
Case III. (pacient no.43, dialysis, age 74 years old and 3 months) 
The nutritional enquiry has shown the daily consumption of bread and biscuits, tea and 
products of animal origin (meat, milk), the other food products being consumed rarely or never.  
The blood biochemical values presented modifications from the biological refference 
values for: serum urea (100,00 compared with 10,00-50,00 mg/dL), serum creatinine (8,50 
compared with 0,70-1,20 mg/dL), total calcium (8,30 compared with 8,60-10,20), total protein 
(5,80 compared with 6,60-8,70), transferrin (137,50 compared with 200-360,00 mg/dL), ferritin 
(1736,30 compared with 30,00-400,00 ng/mL), albumin (54,60 compared with 55,30-68,90%), 
gamma globulins (21,80 compared with 11,40-18,20%). 
The hematological values presented modifications from the biological refference values 
for: neutrophilic band forms (36,00 compared with 50,00-75,00 %), lymphocytes (46,40 
compared with 20,00-45,00 %), monocytes (11,00 compared with 2,00-10,00 %), eosinophil 
granulocytes (5,63 compared with 0,00-5,00), red blood cells (RDW) (3,10 compared with 4,50-
6,20 10^6/uL), hemoglobin (11,10 compared with 12,30-17,00 g/dL), hematocrit (Hct) (31,60 
compared with 37,00-52,00 %), mean cell volume (MCV) (102,00 compared with 80,00-100,00 
fL), mean cell hemoglobin MCH (35,70 compared with 27,00-32,00 pg) 
The imunological analysis has highlighted a value of the C-reactive protein (CRP) of 
20,10 mg/L comparatively with the biological refference value of 0,00-5,00 mg/L. 
 
The mycotoxicological analysis has shown the presence of OTA in the blood serum 
analysedin quantity of 85, 15 ppt. Ochratoxin production is common in mouldy or hot feed and is 
favoured by the presence of trace elements, a temperature of 20-28 °C and a humidity of of 18-
19% for wheat, in the case of P. viridicatum or 22% in corn. Therefore, these two foods that are 
found frequently in human food are possible and consistent sources of mycotoxins. OTA has 
been identified by WHO as a potential carcinogen in humans while other research shows that 
may be responsible for a series of nephorosis and neoplasms in urinal system. At the same time, 
numerous studies have shown that Balkan Endemic Nephropathy is a common disease found in 
the following countries: Romania, Bulgaria, Yugoslavia, Croatia and Bosnia (Stjepan and 
Zdenka, 1985; Fuchs et al., 1991; Radic et al., 1997; Domijan et al., 1999). 
In the cases presented earlier there have been highlighted modifications in the sense of 
the reduction or growth of some biochemical and hematological parameters, from which the most 
important are: serum urea, serum creatinine, total calcium, total iron, total serum proteins, gamma 
globulins, transferrin, lymphocytes, eosinophil granulocytes, red blood cells, hemoglobin, 
hematocrit, mean cell haemoglobin, C-reactive protein. The values analysed earlier reflect the 
malfunctioning of the kidney (in all the analysed cases the values were modified compared to the 
biological reference limit) and it is possible to suppose a link between the risen values of this 
parameter, the kidney’s malfunctioning and the OTA values analysed.  
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The C-reactive protein (CRP) is a globulin of unspecific acute phase, synthetized by the 
liver during inflammatory processes, as a response to the presence of some immune complexes or 
to some factors of aggression such as bacteria, fungi, other toxins. From the cases presented 
earlier it had risen values in case I (10,30 mg/L C-reactive protein), when OTA was determined 
in quantity of 63,57 ppt and in case III (20,10 mg/L C-reactive protein) when OTA had a value of 
85,15 ppt. In the present case, the high values of C-reactive protein can be attributed to some 
infections and chronic inflammations or to the action of mycotoxins and it can be suggested the 
connection with the large quantity of OTA determined in the mycotoxicological analysis. 
 
CONCLUSION    
 
The three case studies presented have shown a correspondence between the disease’s 
specific at the investigated patients, the results of the biochemical and hematological analysis, the 
nutritional analysis and the presence of OTA in the biological liquid analysed.  
By correlating the OTA halving time in humans (approx. 35 days) with the quantity of 
mycotoxin in urine, it can be affirmed that this is a biomarker of the exposure in the preceding 
weeks to a source of OTA contamination. Taking into account the kinetics of OTA mycotoxin in 
the organism, its urine analysis is relative (non-specific) and it is also recommended an OTA 
analysis in serum. 
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